The structural results for molten Ni 81 B 19 are compared with the structure of a metallic glass which can be obtained at the same composition by rapid quenching the melt within a melt spin equipment. Structural relationship exists between the molten and the amorphous state. This feature follows especially from a marked asymmetry of the second maximum of the structure factor obtained from the melts, to which corresponds the splitting up of the second maximum in the total structure factor of the amorphous specimen. With the Ni 53 B 47 -and the Ni 4 3B 57 -melts which don't belong to the concentration range of glass-forming Ni-B-melts no peculiarities in the range of the second maximum of the structure factor were observed.
Introduction
Recently the three partial structure factors for amorphous Ni gl B, 9 could be evaluated [1] and with the present paper the structural relationship between this amorphous phase and the corresponding melt shall be studied. In order to find out a correlation between the structure factor of the melt and its glass forming ability, and to study structural changes with increasing boron concentration, two further melts shall be studied which do not belong to the concentration region in which glass forming Ni-B-melts exist. This region reaches according to [2] up to 43 at.% B using the melt spin technique.
Concerning the theoretical fundamentals we refer to [3] ,
Experimental
The experimental facts are the same as reported in [3] with the following exceptions: The diffraction experiments using Mo-Ka-radiation were done in the high temperature chamber of a 6-6 diffractometer under high vacuum of about 10~5mbar. The step width was varied between 0.25 and 0.6° in 20. The resolution amounted to A 26 = 0.35° at the main peak. [4] , from molten Fe 83 B| 7 [5] , and from amorphous Fe 80 B 20 [5] . [4] , molten Ni g] B 19 . molten Fe g3 B, 7 [5] . and amorphous Fe g0 B 20 [5] . The following features of the two Ni-B-curves shall be mentioned: The S AL (0-curve of the melt shows smaller amplitudes than that of the amorphous alloy. The main maximum of the melt lies at smaller 0's. The half width AQ ] is larger for the curve obtained with the melt and therefore according to q = 2 n!A Q l the correlation length q is smaller than in the amorphous state. The corresponding values are listed up in Table 1 .
The most remarkable feature is the pronounced asymmetry of the second maximum of the structure factor of the Ni 81 B] 9 -melt. In the case of amorphous alloys this asymmetry normally occurs as shoulder or as subpeak. As shown in [6] and [7] , by means of dense random hard sphere packing models, the weakening of the shoulder on the second maximum of the structure factor of the melt can be explained by a smearing out of the tetrahedral atomic arrangement of the amorphous alloy. For melts up to now a similar behaviour was only observed in two cases, namely for the Fe-B-system [5] and for the Mn-Sisystem [3] . The behaviour of the Ni-B-melt is in accordance with the hypothesis already presented in [3] according to which melts showing an asymmetry or a splitting up of the second maximum of the total structure factor are glass-formers. For the Fe-Bsystem one can state that the asymmetry of the second maximum is more pronounced for the melt as well as for the amorphous substance compared to the corresponding specimens from the Ni-B-system.
b) Pair Correlation Function and Coordination Number
From the Ashcroft-Langreth total structure factors -S AL (0 the corresponding total pair correlation functions G AL (R) for amorphous and liquid Ni 8 ,B 19 -alloys were calculated following [3] . They are plotted in Fig. 2 together with the total pair correlation functions already reported for amorphous Fe 80 B 2 o [5] and for molten Fe 83 Bi7 [5] . One recognizes that the pronounced splitting up of the second maximum of the amorphous curve is preserved in the molten curve as a strong asymmetry just in the same way as for the Fe-B-system. This behaviour of a second maximum in G AL {R) in the molten state up to now only could be observed for melts from the Mn-Si- [3] and the Fe-B-system [5] , One can also see from Fig. 2 that (as was already discussed in a) ) the correlation length for the topological short range order is shorter for the nickel-boron melt compared to the amorphous alloy.
The normalized atomic distances for molten and amorphous nickel-boron and iron-boron alloys as well as for a tetrahedral model [8] [5] this behaviour is explained by a higher degree of imperfection of the tetrahedral atomic arrangement in the molten state than in the amorphous state (compare [6] and [7] [5] , and amorphous Fe 80 B 20 [5] . We can also see from the values of Table 2 These weighting factors show that the interatomic distances reported in Table 2 mainly represent Ni-Ni distances. This explains the good coincidence of the position of the main maximum at 2.50 A and the nickel atomic diameter of 2.48 A [9] . From the total pair correlation function of the molten nickel-boron alloy with 19 at.% boron, the total coordination number A 1 for the first shell was taken and in Table 2 compared with the values of N l obtained from amorphous Ni 81 Bi 9 [4] and from molten and amorphous iron-boron alloys [5] .
II. Molten Ni-B Containing 47at.% B a) Structure Factor
In the upper part of Fig. 3 
forming composition range of the nickel-boron system shows no indication of a shoulder at the second maximum of the total structure factor. Furthermore, this boron-rich molten alloy presents a remarkable low intensity of the main peak of .S AL (0.
b) Pair Correlation Function and Coordination Number
In Fig. 4 the Ashcroft-Langreth total pair correlation functions G Al (R) are plotted for the nickelboron molten alloys containing 19 at.% and 47 at.% boron, respectively. It can be seen that the spacial extension of the topological ordering in the Ni 53 B 4 7-melt which does not fall into the glass-forming composition range is substantially shorter than in the Ni 8iB]9-melt (compare also the ^-values in Table 1) .
From the G AL {R) -curves the interatomic disstances R\ R\\ etc. and their normalized values R}\/R\ R l J/R\ etc. were obtained (see Table 2 ). The main peak of the total pair correlation for the Ni 53 B 4 7-melt is slightly displaced to larger /^-values in comparison to the Nigi molten alloy. This observation is surprising for the following reason: The G^iR) pair correlation function for the melt containing 47 at.% boron can be expressed as function of the partial pair correlation functions as follows [3] :
One would thus expect, in comparison with the case of Ni 8i B|9 (see Eq. (1)), due to the greater influence of the Ni-B distance, which is smaller than the Ni-Ni distance, a displacement of the first maximum of the G al (/?)-curve to lower ^-values.
As the main peak of the total pair correlation function, however, still represents mainly the Ni-Ni correlation, its observed displacement to larger Rvalues for the Ni 53 B 47 -melt means that the boron excess leads in this case to an expansion of the Ni-Ni interatomic distances. The second maximum of the total pair correlation function shows for the boron rich liquid alloy a pronounced splitting up compared with the case of the Ni 81 B 19 melt with a lower /lvalue for the first partial maximum and a higher R-value for the second partial maximum of the second peak, respectively. (1) and (2) support the identification of this asymmetry as contribution of the Ni-B correlation. Fitting the main peak of the total pair correlation function obtained with the Ni 53 B 47 molten alloy in Fig. 4 by a Gaussian curve in a similar way as reported in [10] yields by forming the difference between the fit and the experimental curve a further coordination shell which is centered at about 2 A (see Figure 5) . 
R[A]
Compared to the curve obtained with 47 at.% B the following features can be observed:
The specimen with higher Boron-content yields a larger amount of scattered intensity at ~ 1.5A -1 .
Furthermore, the first and second maxima have become smaller, and finally also the asymmetry of the second maximum has decreased. Thereby as a measure for the asymmetry the relative difference was used of the gradients of the tangents through the points of inflection on the left hand and on the right hand side of the second maximum.
b) Pair Correlation Function G(R)
In Fig. 4 the Ashcroft-Langreth total pair correlation function of the Ni 43 B 5 7 molten alloy is compared with those of the melts containing 19 and 47 at.% boron. The specimen with higher Boroncontent yields smaller maxima. Furthermore one observes that the first partial maximum of the
